Summary. The luteotrophic action of injected prolactin appears to be antagonized by an endogenous luteolytic mechanism to such an extent that the functional life-span of the corpora lutea cannot be lengthened more than 3 days beyond that of the non-injected control. This type of antagonism was seen in both intact and hysterectomized pseudopregnant rats and in lactating rats deprived of their litters. The antagonism was not observed in hypophysectomized rats, in which prolactin injections maintained functional corpora lutea for at least 20 days after ovulation. These results suggest the existence of a hypophysial hormone capable of antagonizing endogenous as well as exogenous prolactin.
INTRODUCTION
The early experiments which demonstrated the luteotrophic action of prolactin also revealed that the hormone could not maintain functional corpora lutea indefinitely (Dresel, 1935; Lahr & Riddle, 1936) . In spite of continued pro¬ lactin administration in either mice or rats, the animals returned to oestrus in these early studies. The corpora lutea may have become exhausted or un¬ responsive to prolactin. Antibodies formed in response to the foreign proteins may have also inhibited the action of the injected prolactin. Recent experiments (Everett, 1956; Quilligan & Rothchild, 1960) (Malven & Sawyer, 1966b) to induce marked ovarian enlargement, follicular rupture and formation of corpora lutea as well as intense luteinization of unruptured follicles. Prolactin injections were begun 24 hr after the lh injection and continued until necropsy. One uterine horn was traumatized in these animals 4 days before necropsy. A needle was inserted into the uterine lumen and withdrawn so as to scratch 2 to 3 cm of the antimesometrial side. The needle was then used to place a thread lengthwise through this portion of the horn and tie it loosely in place. Table 1 summarizes the experiments in which prolactin was administered to intact and hysterectomized rats during pseudopregnancy. The mean duration of pseudopregnancy in intact and hysterectomized controls agrees well with the findings of previous investigations (Malven & Hansel, 1965) . Prolactin admini¬ stered once or twice daily to intact rats significantly lengthened (by 2 to 3 days, prolactin is administered to hypophysectomized rats possessing only non¬ functional corpora (Malven & Sawyer, 1966a) . In the only other animal which failed to possess a large deciduoma in Trial I, a histological decidual reaction could be detected. In all three treated rats in Trial II, prolactin caused the many corpora lutea produced by the fsh-lh regimen to secrete sufficient progesterone to support massive deciduomata.
RESULTS
In the functional corpora lutea maintained by prolactin, the lutein cell nuclei were larger and more spherical than they were in non-functional corpora. The nuclei were also less densely basophilic and contained more prominent nucleoli. Another feature of functional corpora was a granular cytoplasm.
The ovaries of prolactin-treated rats contained only one generation of corpora lutea while several generations could be observed in control animals. The luteolysis induced by prolactin in the non-functional corpora formed before hypophysectomy (Malven & Sawyer, 1966a) clearly accounts for this absence of older generations in prolactin-treated rats. The luteotrophic action of prolactin on the induced corpora and its luteolytic action on pre-existing non-functional ones probably balance each other and prevent any significant changes in ovarian weight.
After the failure to demonstrate an antagonistic mechanism in hypophysectomized animals, it seemed important to test for its presence in hysterectomized pseudopregnant animals. The inability of injected prolactin to extend the life of the corpora lutea beyond the normal 17 days (last line of The extended life-span of corpora lutea in lactating rats suggests that lacta¬ tion inhibits the mechanism which antagonizes the luteotrophic effect of pro¬ lactin. Assuming this to be true, we conducted the experiment presented in Table  3 to determine how long such an inhibition would last following removal of the The decrease of ovarian weights (P<0-05) in prolactin-treated rats (Table  3) at necropsy agrees well with the recent and unusual finding of prolactininduced luteolysis in the nonfunctional corpora lutea of hypophysectomized rats (Malven & Sawyer, 1966a) . Histological examination of the ovaries in the present study revealed that the corpora lutea of pregnancy were of a smaller size in prolactin-treated rats. This size difference was especially pronounced in the Day 8 group which had received prolactin for a longer period. A similar case of prolactin-accelerated luteolysis of pregnancy corpora was reported by Long & Evans (1922) ; they removed the pups at birth and observed a slower rate of luteolysis than that seen in lactating rats.
DISCUSSION
The inability of injected prolactin to prolong indefinitely the functional life of rat corpora lutea is not a new observation. Lahr & Riddle (1936) reported that rats returned to oestrus after 12 to 15 days of continuous injections. Aschheim (1954) observed pseudopregnancies averaging 11 days in prolactintreated rats. Prolactin injections also failed to maintain the function of pregnancy corpora lutea when both gravid horns were removed during the second half of gestation (Mayer & Klein, 1949b) . The ability of injected prolactin to extend the normal life span of pregnancy corpora lutea has been both affirmed (Meites & Shelesnyak, 1957) and denied (Mayer & Klein, 1949a) .
All of these failures with injected prolactin could be explained as resulting from unresponsiveness of the corpora lutea or from inactivation of the injected hormone by antibodies. The classic experiments of Everett (1956) (Rothchild, 1965a) suggest that this factor was lh.
The present experiments have confirmed the dependence of the prolactin antagonism on an intact hypothalamo-pituitary axis. The same prolactin preparation in dosages that were unable to extend markedly the corpus luteum life-span in pseudopregnant rats could maintain functional corpora lutea for as long as 20 days in hypophysectomized animals. Nelson (1946) observed a similar duration of luteal maintenance in prolactin-treated hypophysectomized rats. However, no one has continued the exogenous prolactin longer than 20 days.
A recent review (Rothchild, 1965b) suggests that the luteotrophic process may involve a combination of some hormones as well as the absence of others.
On the other hand, the luteolytic process in the rat consists of two distinct states. Initially, luteolysis is a functional process by which secretory activity is terminated, and secondarily, morphological changes appear which lead to the total disappearance of the glandular tissue (Everett, 1961 
